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(see Table S1 in the Supplemental Material available online) by using a two-culture approach, in which participants are asked to decipher emotion cues from a culture with which they have limited exposure (Norenzayan & Heine, 2005) . To our knowledge, only one published study has examined the universality hypothesis with vocal cues in participants from a remote culture (Sauter et al., 2010) . Sauter et al. tested whether Himba individuals residing in remote villages in northwestern Namibia perceived Western nonverbal vocal utterances (laughs, screams, sighs, etc.) in line with their intended "universal" emotional meaning (i.e., the Western model of amusement, fear, relief, etc.). On each trial, participants' task was to select which of two vocalizations (e.g., a sigh vs. a scream) corresponded to a story about an emotional situation described with an emotion word (e.g., "Someone is suddenly faced with a dangerous animal and feels very scared"). More frequently than chance, Himba participants chose the vocalization that best fit the Western model (e.g., the scream for fear), which led Sauter et al. to claim support for the universality hypothesis.
Despite the ubiquity of universality claims in popular and scientific circles, empirical evidence questioning the reliability of universal emotion perception steadily accumulates (for reviews, see Barrett, 2011, and Barrett, Mesquita, & Gendron, 2011) . First, there is growing evidence for deeper cross-cultural variation in mental representations of emotion (e.g., Jack, Garrod, Yu, Caldara, & Schyns, 2012) . Second, studies providing the strongest support for the universality hypothesis include emotionconcept cues within the task; tasks that do not prime emotion-concept knowledge (by requiring participants to freely label expressions rather than choose a label from provided response options) or reduce accessibility of emotion concepts (e.g., by using semantic satiation) impair emotion perception, even in U.S. participants (Boucher & Carlson, 1980; Ekman & Rosenberg, 1997; Gendron, Lindquist, Barsalou, & Barrett, 2012; Lindquist, Barrett, Bliss-Moreau, & Russell, 2006; Widen, Christy, Hewett, & Russell, 2011 ; see also Table S1 ).
In the experiments reported here, we sought to explicitly examine the role that conceptual context plays in shaping perceptions of vocalizations across cultures. We traveled to a remote part of northwestern Namibia to examine whether individuals from the Himba ethnic group (who live in villages that are relatively isolated from Western cultural practices and norms) perceive the intended emotions in Western vocal portrayals of emotion.
1 The Himba ethnic group speaks the Herero language, which contains words that can be translated to English words for emotion (see Sauter et al., 2010) .
Study 1: Free-Labeling Experiment
In Study 1, Himba and U.S. participants completed a freelabeling task of Western (U.S.) vocal portrayals of emotion (see Table 1 ). Participant-provided labels were coded as in "agreement with the presumed universal pattern" if they fit the expected emotion term that was used to elicit the vocalization presented (e.g., "angry" or "anger" for a growl) or if they were a close synonym (e.g., "frustrated"). All vocalizations were produced by speakers of English. We predicted that Himba perceivers would have much lower agreement with the expected Western emotion (and presumed universal) pattern compared with U.S. perceivers. We also computed indices of valencebased agreement (e.g., "sad" is a valence-consistent label for a growl because both sadness and anger are prototypically negative states) and arousal-based agreement (e.g., "angry" is an arousal-consistent label for "woohoo" because both triumph and anger are prototypically states of high activation). We tested for agreement on these affective dimensions given the ample evidence that across cultures, facial and vocal cues are perceived in terms of the valence and the level of arousal that they communicate (Russell, 1991; Russell, Bachorowski, & FernandezDols, 2003; Russell & Barrett, 1999) .
Method
Participants. The Himba participants were 24 native Herero speakers from the remote and mountainous northwest region of Namibia (12 male, 12 female; mean age = 35.96, SD = 14.5).
2 The U.S. participants were 24 individuals tested at the Boston Museum of Science in Boston, Massachusetts (13 male, 11 female; mean age = 38.41, SD = 18.71; for details on the two groups, see the Supplemental Material).
Stimuli. Stimuli were 36 nonword vocalizations. Two male and two female native English speakers each produced a vocalization to depict each of the following emotions: amusement, anger, disgust, fear, relief, sadness, sensory pleasure, surprise, and triumph (Simon-Thomas, Keltner, Sauter, Sinicropi-Yao, & Abramson, 2009) . These vocalizations were similar to those used in Sauter et al. (2010) , except that we substituted triumph vocalizations for achievement vocalizations. Each participant heard a subset of 18 stimuli (a male and a female exemplar for each emotion), with the particular subset of posed vocalizations used counterbalanced across participants. Stimuli were cleaned for ambient noise and adjusted for mean peak amplitude using Audacity (http://audacity.source forge.net/).
Procedure. All participants were tested individually. Himba participants were instructed and responded through a translator (the same translator used in Sauter et al., 2010) . Participants were outfitted with headphones and verbally instructed to label the emotion they heard in each vocalization with a word or phrase (experimenters were naive to the particular stimulus presented on a given trial). After each trial, the translator's immediate translation of the participant's verbal response (for Himba participants) or the participant's original response (for U.S. participants) was entered into a laptop computer by the experimenter. A participant who initially provided a description of a situation, behavior, or bodily state was prompted: "Can you think of a single word to describe the feeling, the emotion?" A participant who provided a vague affective response (e.g., "good" or "bad" feeling) was prompted: "Can you think of a more specific feeling word to describe the emotion?" Any contextual content (i.e., situational, behavioral, or physical state) provided was always recorded in addition to any mental-state terms generated. (For additional procedural details, see the Supplemental Material.)
Data coding. The data were independently coded by two trained individuals. Trials were coded in a randomized order such that the coders were blind to the identity and culture of the responders. Using Russell's (1990) approach, coders rated whether the response on a given trial agreed or disagreed with the discrete emotion, valence, and arousal of the stimulus. In addition, both coders indicated responses for which "no mental content" was available (this coding was done on the full response for a given trial, i.e., for the content both before and after prompting). Reliability between the two coders (Cohen's kappa) was high for each of the subcodes-discrete emotion: κ = .957; valence: κ = .943, arousal: κ = .958. Discrepancies in coding were resolved by review and discussion among the coders and the first author. Data were analyzed by comparing the mean percentage of agreement between response and stimulus (for discrete emotion, valence, and arousal) against zero. This was a liberal test of the universality hypothesis, because any agreement statistically above zero would be considered intact perception within a cultural context. Comparisons against what would be expected by chance (a more stringent test of universality) are presented in the Supplemental Material.
Results
Emotion perception from Western vocalizations is culturally variable.
Our results indicate that individuals from a remote culture do not recognize the intended emotions in Western vocal utterances, contrary to the prediction of the universality hypothesis ( Fig. 1 ; see also Table S2 in the Supplemental Material). An analysis of variance (ANOVA) on the mean percentage of agreement, with cultural group as a between-subjects factor (Himba, U.S.) and portrayed emotion category as a within-subjects factor (amusement, anger, disgust, fear, relief, sadness, sensory pleasure, surprise, triumph), revealed a main effect of cultural group, F(1, 46) = 146.351, p < .001, η p 2 = .761; in contrast to the U.S. participants, the Himba participants rarely produced the expected emotion label for the vocal utterances.
This main effect was qualified by a significant Emotion Category × Cultural Group interaction, F(8, 368) = 12.113, p < .001, η p 2 = .208 (see Fig. 1 ). Both U.S. and Himba participants showed the highest agreement with the intended emotion for the laughter stimuli, which they most frequently labeled as indicating amusement or a close synonym (e.g., happiness; 69% and 79%, respectively). Both groups also labeled screams as fear at a level significantly greater than zero, although for the Himba group, their labeling of screams as fear was not different from what would be expected by chance. Furthermore, the Himba participants used "fear" to label many different vocalizations, which indicates that the higher-than-zero agreement was due to a high base rate of using this term more generally (see Tables S3 and S4 in the Supplemental Material for confusion matrices for the two groups). For all other categories of emotion, the Himba participants' labels for the vocalizations agreed with the presumed universal pattern less than 5% of the time (and these percentages did not differ significantly from zero). U.S. participants, in contrast, labeled all categories of vocalization in line with the presumed universal emotions at levels significantly above chance (see the Supplemental Material for these analyses and additional analyses examining whether responses referring to discrete emotions were more accurate than would be expected if responses were based more generally on perceived valence and arousal). Thus, most of the vocalizations were not perceived similarly across the two cultures.
Himba participants appeared to have a cultural tendency to describe vocalizations in behavioral terms initially; that is, on most trials, they first identified the action instead of making a mental-state inference (Kozak, Marsh, & Wegner, 2006; Vallacher & Wegner, 1987) . For example, instead of describing a vocalization as fearful, they often used a term that translates to "scream." On average, Himba participants provided non-mental-state content on 914
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69% of the trials, whereas U.S. participants provided such content on only 12% of the trials (see the Supplemental Material for additional analyses relevant to this point).
3 Although the U.S. participants tended to produce labels that agreed with the intended emotions, they did so at lower levels than reported for previous experiments in which emotion perception was assessed by having participants match a vocalization to an emotion scenario (Sauter et al., 2010) or match an emotion word, from a small provided set, to a vocalization (Hawk et al., 2009; Simon-Thomas et al., 2009 ).
Affect perception from Western vocalizations is consistent across cultures.
Valence. Our results support the hypothesis that valence perception (distinguishing pleasant, neutral, and unpleasant states) in vocal utterances is relatively stable cross-culturally ( Fig. 2 ; see also Table S5 in the Supplemental Material). Both U.S. (M = 75.00%, SD = 28.35) and Himba (M = 50.46%, SD = 26.26%) participants labeled vocal utterances with a valence-appropriate term at levels greater than zero (with the exception of Himba labels for portrayals of surprise). An ANOVA on mean percentage of valence-based agreement, with cultural group as a between-subjects factor and portrayed emotion category as a within-subjects factor, revealed a main effect of cultural group, F(1, 46) = 40.20, p < .001, η p 2 = .466; Himba participants offered fewer valence-consistent labels for the vocal utterances, compared with U.S. participants.
The effect of cultural group was qualified by an interaction between emotion category and cultural group, F(8, 368) = 13.273, p < .001, η p 2 = .224. Compared with U.S. participants, Himba participants were less likely to freely label the vocalizations of disgust, fear, and sadness with negative emotion or affect words; to label the vocalizations of relief and sensory pleasure with positive emotion or affect words; and to label the vocalizations of surprise with neutral affect words (all ps < .01, two-tailed). These results may reflect the tendency of Himba participants to engage in action identification rather than mental-state inference (see the Supplemental Material). The U.S. and Himba participants were equivalently likely to perceive positivity in vocalizations for triumph and negativity in vocalizations for anger. The Himba participants were more likely than the U.S. participants to label vocalizations of amusement as positive (p < .001, two-tailed). Arousal. Our results provide some limited support for the cross-cultural stability of arousal perception (distinguishing activated, neutral, and deactivated states) in vocal utterances ( Fig. 3 ; see also Table S6 in the Supplemental Material). Perception of arousal was less robust cross-culturally than perception of valence, particularly because the Himba participants appeared to have difficulty correctly labeling low-arousal states in the vocalizations of relief, sensory pleasure, and sadness. An ANOVA on mean percentage of agreement, with cultural group as a between-subjects factor and portrayed emotion category as a within-subjects factor, revealed a main effect of cultural group, F(1, 46) = 60.259, p < .001, η p 2 = .567; compared with the U.S. participants, the Himba participants produced fewer arousal-consistent labels for vocal utterances overall. Whereas the U.S. participants perceived arousal with agreement levels (M = 72.69%, SD = 32.46) comparable to those for valence (M = 75.00%, SD = 28.35), there was asymmetry in levels of agreement for valence (M = 50.46%, SD = 26.26%) and arousal (M = 37.03%, SD = 32.95) among the Himba participants.
The effect of cultural group was qualified by an interaction between emotion category and cultural group, F(8, 368) = 6.15, p < .001, η p 2 = .118; although the Himba participants' arousal-based agreement was lower than that for the U.S. participants in the case of most of the intended emotions (ps < .005, two-tailed), this was not true for the vocalizations of amusement and surprise. Again, this limited evidence for universality may be due to Himba perceivers often labeling the vocalizations using something other than mental-state terms (despite explicit prompting for mental-state content).
Study 2: Forced-Choice Experiment
In Study 2, we again tested whether Himba individuals could perceive affective properties of valence and arousal, as well as discrete emotions, in vocalizations. Following Sauter et al. (2010) , we recruited a second sample of Himba individuals to listen to a series of situations (e.g., "Someone is suddenly faced with a dangerous animal and feels very scared") and to select which of two vocalizations corresponded to the emotional context of each story. We also examined whether the particular foils used provided a context for improving performance. Specifically, on some trials, participants heard a foil vocalization that matched the target in valence (e.g., an anger story with a growl target and a scream foil); on other 
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trials, the foil and target did not match in valence (e.g., an anger story with a growl and a laugh). A similar procedure was followed for arousal. The trials on which the foil and target matched in valence and arousal (e.g., "growl" and "eww" vocalizations portraying anger and disgust, respectively) provided the clearest test of whether discrete emotions are perceived universally. Because the design was optimized to separately examine perceptions of discrete emotion and affect perception by manipulating valence and arousal, we were unable to include enough trial types to allow analyses of individual emotions as in Study 1.
Study 2 was specifically designed to examine whether providing conceptual content within the emotion perception task itself would improve performance of the Himba participants, making their responses more closely resemble those of U.S. participants. Specifically, we drew on prior research indicating that emotion perception performance is improved in forced-choice (compared with free-labeling) tasks (see Russell, 1994) . Because U.S. participants produced emotion labels that were largely consistent with the expected category in our free-labeling experiment (Study 1), it was not necessary to use a forced-choice task to test whether the vocalizations were culturally meaningful cues to emotion for U.S. participants. Furthermore, providing Himba participants with emotional concept information as part of the task allowed us to rule out the possibility that cultural variation in Study 1 was due to decoding rules (i.e., a culture's rules for reporting on percepts in socially desirable ways, such as a rule to underreport negative emotions in order to enhance social harmony). The influence of decoding rules is minimized when the emotion categories are embedded within the stimuli for the task.
Method
Participants. Participants were 37 native Herero speakers from the Himba ethnic group (13 male, 24 female; mean age = 27.14, SD = 13.04) (see the Supplemental Material for details).
Stimuli. The vocalizations were the same audio files used in Study 1. The scenarios and emotion words originally used by Sauter et al. (2010) were recorded in Herero by our translator. We used a different translator for Study 2, because our original translator passed away.
Procedure. On a given trial, participants listened to an audio recording of an emotion scenario (with an emotion word embedded) followed by two vocalizations. As the first vocalization played, an icon appeared on the left side of the computer screen; as the second played, the same icon appeared on the right side of the screen. Both icons then appeared simultaneously, and participants were instructed to press the touch-screen icon (left or right) corresponding to the sound that best matched the scenario. Scenarios and vocalizations were repeated for participants who wished to hear them again. On each trial, there was always a "correct" vocalization that matched the story in discrete-emotion content. Across trials, the relation between the foil vocalization and the correct vocalization was varied to create four conditions: affect-matched (foil matched the target in both valence and arousal), affect-mismatched (foil matched the target in neither valence nor arousal), valence-matched (foil matched the target in valence but not arousal), and arousal-matched (foil matched the target in arousal but not valence; see Table 2 ). This manipulation allowed us to distinguish whether Himba participants perceived valence, arousal, or discrete emotions in the vocalizations. Participants completed 4 or 5 trials of each type, for a total of 18 trials.
Results
Our results indicate that Himba participants perceived only valence in the vocalizations better than what would be expected by chance. An ANOVA on mean percentage accuracy, with foil condition (valence-matched, arousalmatched, affect-matched, affect-mismatched) and target valence (positive, negative) as within subject factors, revealed a main effect of foil condition, F(3, 96) = 3.355, p < .05, η p 2 = .095 (see Fig. 4 ). One-sample t tests revealed that participants' performance was significantly above chance only in the arousal-matched condition (M = 60.88%, SD = 28.90), t(32) = 2.163, p < .05, two-tailed, in which valence-based information could be used to distinguish between the target and foil. 4 The ANOVA also revealed a main effect of target valence, F(1, 32) = 8.85, p < .01, η p 2 = .217, such that participants were more accurate when the target was a negative (M = 56.25%, SD = 17.92) rather than a positive (M = 46.61%, SD = 15.73) vocalization, t(32) = 2.975, p < .005. Sauter et al. (2010) also found higher accuracy for positive (compared with negative) vocalizations.
General Discussion
Taken together, these two experiments demonstrate important boundary conditions to claims that emotions can be universally recognized in vocal cues. In both Study 1 (in which emotion-concept information was not provided to participants) and Study 2 (in which emotionconcept information was provided), Himba participants did not perceive the intended Western emotional states in vocal utterances. These findings indicate that links between specific vocalizations (e.g., crying) and specific perceived mental states (e.g., sadness) are not always preserved cross-culturally. The results of Study 2 run contrary to even weak universalist accounts (e.g., dialect theory), according to which cultural variation is always expected, but crosscultural agreement in emotion perception should be better than chance. Our findings are consistent with a growing number of studies showing that emotion perception is culturally relative (for a review, see Barrett et al., 2011) , and that performance is highly dependent on the conceptual context provided to participants (Nelson & Russell, 2013; Russell, 1994) . Our results are also consistent with recent evidence from our lab demonstrating that Himba individuals do not perceive the intended emotion categories in Western facial portrayals (Gendron, Roberson, van der Vyver, & Barrett, in press ). Both studies reported here point to the conclusion that valence perception, rather than discrete-emotion perception per se, is robust across cultures, such that valence comes closer to being a core human capacity (Russell, 1991) .
The present experiments are not without limitations. We tested only two samples from a single remote culture. Additional research is needed to explore relativity versus universality of emotion and affect perception in other cultural contexts and using other nonverbal cues. Additionally, our experiments used posed, highly caricatured vocal utterances (according to the portrayal paradigm; Scherer, Johnstone, & Klasmeyer, 2003) , which might fail to capture the range of vocal acoustics in spontaneous vocalizations. For example, Owren, Amoss, and Rendall (2011) have proposed that spontaneous vocalizations are driven by a "production-first" system associated with physiological changes, whereas posed vocalizations are produced by a learned and volitional "receptive-first" system that generates acoustical patterns different from those of spontaneous vocalizations. This framework might explain why acoustical properties of prosody (e.g., fundamental frequency and amplitude) in spontaneous utterances typically correlate well with arousal (Bachorowski, 1999) , but arousal-based perception was not robust in either of our experiments. Furthermore, posed and spontaneous utterances might be more similar for some emotion categories (for which learning and experience are not necessary) than for others (for which learning and prior experience are more important). This might explain the unexpected differences in affect perception across vocalizations in Study 1 and the overall lower accuracy for positive vocalizations than for negative vocalizations in Study 2. Future research is needed to explore these possibilities.
Nonetheless, the fact that we did not find evidence to support the universality hypothesis cannot be attributed to use of stimuli lacking sufficient statistical regularity or "source clarity," a critique leveled against much of the older (pre-1970s) studies finding support for relativity in emotion perception (Naab & Russell, 2007; cf. Scherer, 2003) . Furthermore, our use of posed stimuli rules out the alternative explanation that low recognition levels result from display rules (Ekman, 1972) . Specifically, display rules to mask felt expressions, which reduce perceptual regularities in nonverbal cues, could lower recognition levels. Posed stimuli circumvent this problem because they are artificially constructed by target individuals and thus are not masked displays.
Another limitation of the current experiments is that they were not designed to fully characterize the extent of cultural relativity in emotion perception (we did not have vocalizations from Himba individuals). However, asking non-Western participants to evaluate Western vocalizations, as we did, is sufficient to examine whether the Western cultural model holds in other cultural contexts. Future research must examine whether other cultural models for emotion do not necessarily extend to Western cultures.
Finally, Study 1 revealed that Himba participants frequently understood vocalizations in action terms (e.g., growling). Research on action-identification theory (Kozak et al., 2006) demonstrates that physical movements can be understood as an action or as evidence of a mental state. Emotion perception, at least in a Western cultural context, involves both action identification and mental-state inference (Spunt & Lieberman, 2012) , but our results indicate that Himba participants disproportionately understood the vocalizations in action terms. This finding suggests that Himba conceptions of emotion may be based more on action than on mental feelings. Cross-cultural variability in the concept of emotion has been documented (e.g., Wierzbicka, 1999) , and future research is required to explore this possibility. 
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